Effects of various calcium antagonists in isolated perfused hearts from diabetic and age-matched control rats.
The purpose of this study was to examine the effects of several calcium antagonistic drugs on left ventricular contraction (isovolumetric) and coronary flow in isolated perfused hearts from streptozotocin diabetic rats compared to age-matched controls, thereby hoping to throw further light on the changes in Ca2+ handling that occur in the diabetic heart. In the presence of Ca2+ (0.9-9.9 mM) left ventricular pressure (LVP) was not significantly different in either type of heart. From cumulative dose-response curves, pD2 values of various calcium antagonists for the negative inotropic activity were determined in diabetic and control hearts. The pD2 values for several calcium antagonists were significantly greater in diabetic hearts than in controls: 5.72 vs. 4.99 for diltiazem, 6.88 vs. 6.60 for verapamil, and 8.42 vs. 8.04 for (-)-devapamil. In hearts from diabetic rats, LVP was also more sensitive to TMB-8 compared with controls: a higher pEC20 value (instead of the pD2 value) was found (5.47 vs. 5.16). The pD2 values for (+)-devapamil, nifedipine, and ryanodine were not significantly different in either type of heart. Calcium-entry blockers increased the coronary flow in control hearts (range 60-80% of the initial flow). However, the increase in flow was significantly greater in diabetic hearts than in the controls (95-128%). TMB-8 and ryanodine had no effect on coronary flow in both types of hearts. In conclusion, the changes in sensitivity of LVP to several calcium antagonists may support a different Ca2+ handling in diabetic hearts compared with controls.(ABSTRACT TRUNCATED AT 250 WORDS)